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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase 
I  Investigations.  Copies  of  these  guidelines  may  be  obtained 
from  the  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314. 
The  purpose  of  a  Phase  1  investigation  is  to  identify  expedi¬ 
tiously  those  dams  which  may  pose  hazards  to  human  life  or  pro¬ 
perty.  The  assessment  of  the  general  condition  of  the  dam  is 
based  upon  available  data  and  visual  inspections.  Detailed 
investigation,  and  analyses  involving  topographic  mapping,  sub¬ 
surface  Investigations,  testing,  and  detailed  computational  eva¬ 
luations  are  beyond  the  scope  of  a  Phase  I  Investigation; 
however,  the  investigation  is  intended  to  identify  any  need  for 
such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  inspection  along  with  data  available 
to  the  inspection  team.  In  cases  where  the  reservoir  was 
lowered  or  drained  prior  to  inspection,  such  action,  while 
improving  the  stability  and  safety  of  the  dam,  removes  the  nor¬ 
mal  load  on  the  structure  and  may  obscure  certain  conditions 
which  might  otherwise  be  detectable  if  inspected  under  the  nor¬ 
mal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  con¬ 
ditions,  and  is  evolutionary  in  nature.  It  would  be  incorrect 
to  assume  that  the  present  condition  of  the  dam  will  continue  to 
represent  the  condition  of  the  dam  at  some  point  in  the  future. 
Only  through  frequent  inspections  can  unsafe  conditions  be 
detected  and  only  through  continued  care  and  maintenance  can 
these  conditions  be  prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydro- 
logic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines ,  the  spillway  design  flood  is  based  on 
the  estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonably  possible  storm  runoff),  or  fractions  thereof.  The 
spillway  design  flood  provides  a  measure  of  relative  spillway 
capacity  and  serves  as  an  aid  in  detemining  the  need  for  more 
detailed  hydrologic  and  hydraulic  studies,  considering  the  size 

of  the  dam,  its  general  condition  and  the  downstream  damage  _ _ 

potential. 
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ASSESSMENT 


The  assessment  of  Storage  Reservoir  No.  1  and  Storage  Reservoir 
No.  2  is  based  upon  visual  observations  made  at  the  time  of 
inspection,  review  of  available  records  and  data,  hydraulic  and 
hydrologic  computations  and  past  operational  performance. 


Storage  Reservoirs  No.  1  and  No.  2  appeared  to  be  in  fair 
condition.  A  heavy  growth  of  trees  is  present  on  both 
downstream  slopes.  A  wet  area,  located  between  the  two  embank¬ 
ments  near  the  toe,  was  noted  during  the  inspection.  The  reser¬ 
voir  drain  valves  have  not  been  operated  in  the  recent  past. 
Maintenance  of  the  dam  and  operating  facilities  is  considered 
fair. 


Storage  Reservoirs  No.  1  and  No.  2  are  high  hazard-intermediate 
size  dams.  The  spillway  design  flood  is  the  PMF  (Probable 
Maximum  Flood).  The  spillway  and  reservoir  for  Storage 
Reservoir  No.  1  is  capable  of  controlling  approximately  35Z  of 
the  PMF  without  overtoppping  the  embankment.  Storage  Reservoir 
No.  2's  spillway  is  capable  of  controlling  only  10Z  of  the  PMF 
without  overtopping  the  embankment.  Based  on  criteria 
established  by  the  Corps  of  Engineers,  both  spillways  are  termed 
seriously  inadequate.  If  Storage  Reservoir  No.  1  or  Storage 
Reservoir  No.  2  should  fail  due  to  overtopping, hazard  to  loss 
of  life  and  property  downstream  from  the  dam  would  be  signifi¬ 
cantly  increased  from  that  which  would  exist  prior  to  the 
overtopping.  Storage  Reservoirs  No.  1  and  No.  2  are  classified 
as  unsafe  non-emergency  dams.  ^ 

The  following  recommendations  and  remedial  measures  should  be 
instituted  immediately. 

1.  Perform  additional  studies  by  a  registered  professional 
engineer  knowledgeable  in  dam  design  for  modification  of  the 
spillway  and/or  embankment  to  increase  spillway  capacity.  This 
study  should  begin  immediately  and  remedial  modifications  begun 
immediately  after  the  study  is  complete.  Increasing  the  capa¬ 
city  of  the  spillway  exit  channels  should  also  be  considered  in 
this  study. 

2.  The  fence  apparatus  located  in  Storage  Reservoir  No. 

2's  spillway  should  be  removed  or  modified. 
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3.  The  wet  and  seepage  areas  should  be  monitored  on  a 
regular  basis  and  after  periods  of  heavy  precipitation  and  eval¬ 
uated  by  a  professional  engineer  knowledgeable  in  dam  design 

and  analysis. 

4.  Some  means  of  upstream  positive  closure  of  the  drain- 
lines  should  be  developed  in  case  of  emergencies. 

5.  Exercise  and  lubricate  all  valves  on  a  regular  basis. 

6.  A  subsidence  Investigation  should  be  conducted  by  the 
owner  or  his  engineer  to  determine  the  effects  of  any  past  and 
present  mining  beneath  the  reservoir. 

7.  The  trees  and  large  vegetation  on  the  embankment  and 
slopes  should  be  cleared  at  the  direction  of  a  professional 
engineer  knowledgeable  In  the  design  and  construction  of  dams. 


8.  A  safety  inspection  program  should  be  implemented  with 
inspections  at  regular  intervals  by  qualified  personnel. 

9.  A  warning  system  should  be  developed  to  warn  downstream 
residents  of  large  spillway  discharges  or  imminent  failure  of 
the  dam. 


L.  ROBERT  KIMBALL  A  ASSOCIATES 
CONSULTING  ENGINEERS  AND  ARCHITECTS 


R.  Jeffrey  Kimball,  P.E. 
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PHASE  I 

NATIONAL  DAM  INSPECTION  PROGRAM 
STORAGE  RESERVOIR  NO.  1 
NDI.  I.D.  NO.  PA  653 
DER  I.D.  NO.  49-29 

SECTION  1 

PROJECT  INFORMATION 


1.1  General. 


a.  Authority.  The  National  Dam  Inspection  Act,  Public  Law 
92-367,  authorized  the  Secretary  of  the  Army,  through  the  Corps 
of  Engineers,  to  initiate  a  program  of  inspection  of  dams 
throughout  the  United  States. 

b.  Purpose.  The  purpose  of  the  inspection  is  to  determine 
if  the  dam  constitutes  a  hazard  to  human  life  or  property. 

1.2  Description  of  Project. 

a.  Dam  and  Appurtenances.  This  report  concerns  Storage 
Reservoir  No.  1  and  the  adjacent  Storage  Reservoir  No.  2. 

Storage  Reservoir  No.  1  is  an  earth  embankment  semi-circular  in 
shape  with  a  top  width  of  16  feet,  a  length  of  approximately 
318  feet  and  a  height  of  49  feet. 

A  6  inch  cast  iron  drainline  and  a  10  inch  cast  iron  water 
supply  line  pass  through  the  embankment  to  a  valve  chamber  at 
the  toe  of  dam.  A  masonry  spillway  and  exit  channel  are  located 
at  the  left  abutment  of  the  dam.  The  spillway  crest  is  6  feet 
long.  The  spillway  exit  channel  is  120  feet  in  length  and  emp¬ 
ties  into  Storage  Reservoir  No.  2. 

Storage  Reservoir  No.  2  is  an  earth  embankment  with  a  crest 
width  of  14  feet,  a  height  of  40  feet  and  a  length  of  approxima¬ 
tely  420  feet.  The  right  abutment  of  the  dam  ties  into  the 
embankment  of  Storage  Reservoir  No.  1.  The  crest  of  Storage 
Reservoir  No.  1  is  approximately  22  feet  higher  than  the  crest 
of  Storage  Reservoir  No.  2. 

Storage  Reservoir  No.  2  also  has  a  6  inch  cast  iron 
drainline  and  a  10  inch  cast  iron  water  supply  line,  passing 
beneath  the  embankment  to  the  same  valve  chamber  at  the  toe  of 
dam  between  Storage  Reservoirs  No.  1  and  No.  2.  Storage 
Reservoir  No.  2’s  spillway  is  located  at  the  left  abutment  and 
consists  of  a  6.4  feet  long  weir  with  masonry  walls  forming  the 
sides  of  the  spillway.  The  spillway  exit  channel  for  Storage 
Reservoir  No.  2  is  a  hand  placed  grouted  masonry  gutter  along 
the  left  abutment  of  the  dam. 
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b.  Location.  The  dam  is  located  on  the  side  of  a  mountain 
immediately  south  of  the  Mt.  Carmel  Borough  line.  Drainage  from 
the  reservoir  enters  Shamokin  Creek  near  the  Borough  of  Mt. 
Carmel,  Northumberland  County,  Pennsylvania.  Storage  Reservoirs 
No.  1  and  No.  2  can  be  located  on  the  Mt.  Carmel,  U.S.G.S.  7.5 
minute  quadrangle. 

c.  Size  Classification.  Storage  Reservoirs  No.  1  and  No.  2 
are  intermediate  size  dams  (49  feet,  5  acre-feet;  40  high,  6.5 
acre-feet,  respectively). 

d.  Hazard  Classification.  Storage  Reservoirs  No.  1  and 
No.  2  are  high  hazard  dams.  Downstream  conditions  indicate 
that  loss  of  more  than  a  few  lives  is  probable  should  the  struc¬ 
ture  fail. 

e.  Ownership.  Storage  Reservoirs  No.  1  and  No.  2  are 
owned  by  the  Mt.  Carmel  Municipal  Water  Authority. 

Correspondence  should  be  addressed  to: 

Mr.  Robert  Teufel,  Manager 

Mt.  Carmel  Municipal  Water  Authority 

123  North  Oak  Street 

Mt.  Carmel,  PA  17851 

(717)339-4350 

f.  Purpose  of  Dam.  Storage  Reservoirs  No.  1  and  No.  2 
are  used  for  water  supply. 

g.  Design  and  Construction  History.  The  dams  were  built 
in  1883.  No  information  is  available  on  the  design  or  construc¬ 
tion  of  the  dams.  No  drawings  are  available  on  the  dams. 

h.  Normal  Operating  Procedures.  Water  is  pumped  from  the 
village  of  Atlas  into  Storage  Reservoir  No.  1.  Water  is  main¬ 
tained  in  Storage  Reservoir  No.  1  at  the  spillway  crest 
elevation.  Excess  inflow  discharges  through  the  spillway  into 
Storage  Reservoir  No.  2.  A  chlorination  station  is  present 
adjacent  to  the  spillway  and  the  water  is  chlorinated  as  it 
passes  through  the  spillway.  Water  is  normally  drawn  off 
Storage  Reservoir  No.  2  into  the  water  system.  The  water  system 
valves  are  normally  kept  open  but  are  operated  on  a  yearly 
basis.  The  reservoir  drainlines  have  not  been  operated  for  at 
least  5  years. 

1.3  Pertinent  Data.  Storage  Reservoir  No.  1 


a.  Drainage  Area 


0.14  square  miles 


b.  Discharge  at  Dam  Site  (cfs). 

Maximum  known  flood  at  dam  site  Unknown 

Drainline  capacity  at  normal  pool  Unknown 

Spillway  capacity  at  top 

of  dam  148 


c.  Elevation  (U.S.G.S.  Datum)  (feet).  -  Field  survey  based 
on  spillway  crest  elevation  1270  interpolated  from  the  U.S.G.S. 
7.5  minute  quadrangle. 


Top  of  dam  -  low  point  1273.9 

Top  of  dam  -  design  height  Unknown 

Normal  pool  1270 

Spillway  crest  1270 

Upstream  portal  -  6“  drainline  Unknown 

Downstream  portal  -  6"  drainline  Unkr...n 

Streambed  at  centerline  of  dam  Unknown 

Maximum  tailwater  1251.5 

Toe  of  dam  1225.0 


d.  Reservoir  (feet). 

Length  of  maximum  pool 
Length  of  normal  pool 

e.  Storage  (acre~feet). 

Normal  pool 
Top  of  dam 

f .  Reservoir  Surface  (acres). 

Top  of  dam 
Normal  pool 
Spillway  crest 

g.  Dam. 

Type 
Length 
Height 
Top  width 

Side  slopes  -  upstream 

-  downstream 


150 

150 


4.9 


0.50 

0.46 

0.46 


Earth  embankment 
318' 

49' 

16' 

1.75H: IV 
1.25H: IV  and  1.5H: IV 
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Zoning 

Impervious  core 
Cutoff 

Grout  curtain 


h.  Reservoir  Drain. 

Type 

Length 

Closure 

Access 

Regulating  facilities 

i.  Spillway. 

Type 

Length 

Crest  elevation 
1.3  Pertinent  Data.  Storage 


Unknown 

Unknown 

Unknown 

Unknown 


6"  CIP 

Approximately  140' 
Valve  at  toe 
None 

Valve  at  toe 


Rectangular 

6' 

1270 

No.  2 


a.  Drainage  Area.  0.21  square  miles 

b.  Discharge  at  Dam  Site  (cfs). 

Maximum  known  flood  at  dam  site  (1972)  Approximately  40 
Drainline  capacity  at  normal  pool  Unknown 

Emergency  spillway  capacity  at  top 

of  dam  55 

c.  Elevation  (U.S.G.S.  Datum)  (feet).  -  Field  survey  was 
based  on  Storage  Reservoir  No.  l's  spillway  crest  elevation 
1270.0  interpolated  from  U.S.G.S.  7.5  minute  quadrangle. 


Top  of  dam  -  low  point  1251.5 

Top  of  dam  -  design  height  Unknown 

Normal  pool  1249.6 

Emergency  spillway  crest  1249.6 

Streambed  at  centerline  of  dam  Unknown 

Maximum  tallwater  None 

Toe  of  dam  1211.1 

d.  Reservoir  (feet). 

Length  of  maximum  pool  300 

Length  of  normal  pool  300 
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e.  Storage  (acre-feet). 

Normal  pool 
Top  of  dam 

f .  Reservoir  Surface  (acres). 

Top  of  dam 
Normal  pool 
Spillway  crest 

g.  Dam. 

Type 
Length 
Height 
Top  width 

Side  slopes  -  upstream 

-  downstream 

Zoning 

Impervious  core 
Cutoff 

Grout  curtain 


5.1 

6.4 


0.70 

0.64 

0.64 


Earth  embankment 
420’ 

40’ 

14' 

1.75H: IV 

1.5H: IV 

Unknown 

Unknown 

Unknown 

Unknown 


h.  Reservoir  Drain. 

Type 

Length 

Closure 

Access 

Regulating  facilities 

i.  Spillway. 

Type 

Length 

Crest  elevation 


6"  CIP 

Approximately  120' 
Valve  at  toe 
None 

Valve  at  toe 


Rectangular 

6.4* 

1249.6 
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SECTION  2 
ENGINEERING  DATA 


2.1  Design.  Review  of  information  in  the  files  of  the 
Commonwealth  of  Pennsylvania,  Department  of  Environmental 
Resources  revealed  that  several  inspection  reports  and  one 
photograph  were  available  for  review.  No  design  reports  or 
construction  drawings  were  available.  The  owner  did  not  furnish 
any  supporting  data. 

2.2  Construction.  No  data  is  available  on  the  construction  of 
the  dam. 

2.3  Operation.  The  owner  maintains  daily  reservoir  levels. 

2.4  Evaluation. 


a.  Availability.  Engineering  data  were  provided  by 
PennDER,  Bureau  of  Dams  and  Waterways  Management.  The  manager  of 
the  Municipal  Authority  was  interviewed  to  obtain  data  on  opera¬ 
tion  and  maintenance  of  the  structures. 

b.  Adequacy.  Detailed  analyses  cannot  be  made  because 
of  the  lack  of  detailed  design  information  or  drawings.  This 
Phase  I  report  was  based  on  available  data,  visual  inspection 
and  a  hydrologic  and  hydraulic  analysis 
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SECTION  3 
VISUAL  INSPECTION 


3.1  Findings. 

a.  General.  The  onsite  inspection  of  Storage  Reservoirs 
No.  1  and  No.  2  was  conducted  by  personnel  of  L.  Robert  Kimball 
and  Associates  on  November  19,  1979.  The  Inspection  consisted 
of : 

1.  Visual  inspection  of  the  retaining  structure, 
abutments  and  toe. 

2.  Examination  of  the  spillway  facilities,  exposed 
portion  of  any  outlet  works  and  other  appurtenant 
works . 

3.  Observations  affecting  the  runoff  potential  of 
the  drainage  basin. 

4.  Evaluation  of  the  downstream  area  hazard  potential. 

b.  Dam.  Storage  Reservoirs  No.  1  and  No.  2  both  appear  to 
be  in  fair  condition.  From  a  brief  survey  conducted  during  the 
inspection,  it  was  noted  that  a  low  spot  was  present  to  the  left 
of  the  spillway  on  the  crest  of  Storage  Reservoir  No.  1.  The 
crest  width  was  measured  to  be  16  feet.  The  upstream  slope  was 
measured  at  1.75H:1V  and  grass  covered.  The  upper  portion  of 
the  downstream  slope  was  measured  at  1.25H:1V.  A  16  foot  wide 
berm  is  located  approximately  22  feet  (coincides  with  the  crest 
elevation  of  Storage  Reservoir  No.  2)  below  the  crest  of  Storage 
Reservoir  No.  1.  The  lower  portion  of  the  downstream  slope  was 
measured  at  1.5H:1V  and  covered  with  numerous  large  trees. 

Storage  Reservoir  No.  2  contained  a  low  spot  approximately 
120  feet  to  the  right  of  the  spillway.  The  crest  width  was 
measured  at  14  feet.  The  upstream  slope  is  1.75H:1V  and  covered 
with  grass.  The  downstream  slope  is  1.5H:1V.  The  lower  portion 
of  the  downstream  slope  is  covered  with  trees.  No  slope  move¬ 
ments  were  noted  on  either  reservoir  slopes. 

A  wet  area  is  located  on  the  downstream  slope  between  eleva¬ 
tion  1230  and  1213  between  Storage  Reservoir  No.  1  and  Storage 
Reservoir  No.  2  (see  page  A-12).  Flow  from  this  wet  area  was 
measured  at  4  gallons  per  minute. 

A  chain  link  fence  is  located  around  the  crest  of  Storage 
Reservoir  No.  2  and  across  the  bench  of  Storage  Reservoir  No.  1. 

c.  Appurtenant  Structures.  The  spillway  for  Storage 
Reservoir  No.  1  is  located  near  the  left  abutment  and  consists 
of  a  masonry  spillway  with  a  6  foot  long  weir  crest.  A  chlori¬ 
nation  station  is  located  adjacent  to  the  spillway  and  water  is 
chlorinated  as  it  passes  through  the  spillway.  The  spillway 


exit  channel  consists  of  a  masonry  channel,  120  feet  long,  which 
discharges  Into  Storage  Reservoir  No.  2.  Both  the  spillway  and 
exit  channel  appear  to  be  In  fair  condition. 

The  spillway  for  Storage  Reservoir  No.  2  is  located  near  the 
left  abutment  and  consists  of  a  rectangular  shaped  masonry 
spillway.  The  weir  length  is  6.4  feet  at  the  bottom  and  7.3 
feet  near  the  top.  A  fence  device  is  placed  in  the  spillway  to 
keep  intruders  out.  This  fence  device  significantly  decreases 
the  capacity  of  the  spillway  and  allows  trash  to  build  up  In  the 
spillway. 

Both  reservoirs  contain  a  6-inch  cast  iron  drainline  and  a 
10  inch  cast  iron  water  supply  line  which  pass  through  the 
embankments  and  meet  at  one  valve  chamber  at  the  toe  of  dam 
between  the  two  embankments.  None  of  these  pipes  or  valves  on 
the  pipes  were  observed  during  the  inspection.  It  is  reported 
that  the  valves  on  the  water  system  lines  are  operated  once  each 
year,  but  the  valves  on  the  reservoir  drains  have  not  been 
operated  for  at  least  five  years. 

d.  Reservoir  Area.  The  watershed  is  covered  mostly  with 
steep  woodland.  The  reservoir  slopes  do  not  appear  to  be 
susceptible  to  landslides  which  would  affect  the  storage  volume 
of  the  reservoir  or  overtopping  of  the  dam  by  displacing  water. 

e.  Downstream  Channel.  No  defined  channel  exists  below  the 
storage  reservoirs.  Several  homes  are  located  immediately  below 
the  toe  of  both  reservoirs. 

3.2  Evaluation.  In  general,  the  embankment  and  appurtenant 
structures  appear  to  be  in  fair  condition,  and  fairly 
maintained. 


v-. 
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SECTION  4 

OPERATIONAL  PROCEDURES 


4.1  Procedures .  Water  is  pumped  into  Storage  Reservoir  No.  1 
from  outside  sources.  The  water  level  in  Storage  Reservoir  No. 

1  is  maintained  at  the  spillway  crest  elevation  1270.0.  Excess 
inflow  discharges  over  the  spillway  into  Storage  Reservoir  No. 

2.  Water  is  drawn  off  Storage  Reservoir  No.  2  on  an  as  needed 
basis  to  the  water  system.  The  water  system  valves  remain  open 
year  around  and  flow  is  regulated  at  the  pumping  station  located 
at  Mt.  Carmel. 

4.2  Maintenance  of  the  Dam.  No  planned  maintenance  schedule 
exists.  Maintenance  of  the  dam  is  performed  by  the  Municipal 
Authority's  staff  on  an  as  needed  basis.  Maintenance  of  the  dam 
is  considered  fair. 

4.3  Maintenance  of  Operating  Facilities.  Maintenance  of  the 
spillway  and  outlet  works  is  considered  fair.  The  valves  on  the 
reservoir  drain  have  not  been  operated  for  at  least  five  years. 

4.4  Warning  System  in  Effect.  There  is  no  warning  system  in 
effect  to  warn  downstream  residents  of  large  spillway  discharges 
or  imminent  failure  of  the  dam. 

4.5  Evaluation.  Maintenance  of  the  dam  and  operating  facili¬ 
ties  is  considered  fair.  There  is  no  system  in  effect  to  warn 
downstream  residents  of  large  spillway  discharges  or  imminent 
failure  of  the  dam. 
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SECTION  5 

HYDRAULICS  AND  HYDROLOGY 


5.1  Evaluation  of  Features. 


a.  Design  Data.  No  design  data  or  calculations  exist  per¬ 
taining  to  hydrology  or  hydraulics. 

b.  Experience  Data.  The  Municipal  Water  Authority  main¬ 
tains  daily  reservoir  levels  on  Storage  Reservoir  No.  2.  In 
June  of  1972,  the  water  level  in  the  reservoir  reached  6  inches 
from  the  top  of  the  embankment  crest. 

c.  Visual  Observations.  Storage  Reservoirs  No.  1  and  No. 
2  spillway's  appear  to  be  in  fair  condition.  Some  minor  main¬ 
tenance  of  the  masonry  should  be  conducted.  Storage  Reservoir 
No.  2's  spillway  has  a  fence  apparatus  partially  blocking  and 
reducing  the  spillway  discharge. 

d.  Overtopping  Potential.  Overtopping  potential  was 
investigated  through  the  development  of  the  probable  maximum 
flood  (PMF)  for  the  watershed  and  the  subsequent  routing  of  the 
PMF  and  fractions  of  the  PMF  through  the  reservoir  and  spillway. 

The  Corps  of  Engineers,  Baltimore  District,  has  directed 
that  the  HEC-1  Dam  Safety  Version  systemized  computer  program  be 
utilized.  The  program  was  prepared  by  the  Hydrologic 
Engineering  Center  (HEC),  U.S.  Army  Corps  of  Engineers,  Davis, 
California,  July,  1978.  The  major  methodologies  or  key  input 
data  for  this  program  are  discussed  briefly  in  Appendix  D. 

5.2  Evaluation  Assumptions.  To  enable  us  to  complete  the 
hydraulic  and  hydrologic  analysis  for  this  structure,  it  was 
necessary  to  make  the  following  assumptions: 

1.  The  low  point  on  each  embankment  were  considered  to  be 
the  top  of  dam. 

2.  The  flood  was  routed  through  Storage  Reservoir  No.  1 
and  into  Storage  Reservoir  No.  2.  Water  pumped  into  the  reser¬ 
voir  was  neglected. 


3.  The  fence  apparatus  located  in  the  spillway  for  Storage 
Reservoir  No.  2  was  not  considered.  This  apparatus  would  signi¬ 
ficantly  reduce  the  spillway  capacity  from  that  indicated  in 
our  analyses. 
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4.  For  the  dam  breach  analyses  It  was  assumed  that  dam 
failure  of  Storage  Reservoir  No.  2  occurred  first  and  was  only 
considered.  Failure  of  Reservoir  No.  2  would  begin  when  water 
In  the  reservoir  reached  elevation  1251.7  or  0.2  feet  over  the 
top  of  dam. 

5.3  Summary  of  Overtopping  Analysis.  Complete  summary  sheets 
for  the  computer  output  are  presented  In  Appendix  D. 

Reservoir  No.  1  Reservoir  No.  2 

Peak  Inflow  (PMF)  449  cfs  688  cfs 

Spillway  capacity  148  cfs  55  cfs 

a.  Spillway  Adequacy  Rating.  The  Spillway  Design  Flood 
(SDF)  for  these  dams  are  considered  the  PMF.  The  SDF  is  based 
on  the  hazard  and  size  classification  of  the  dams.  Based  on  the 
following  definition  provided  by  the  Corps  of  Engineers,  the 
spillways  for  each  of  these  two  reservoirs  is  considered  to  be 
seriously  inadequate  as  a  result  of  our  hydrologic  analysis. 

Seriously  inadequate  -  High  hazard  classification  dams  not 
capable  of  passing  50%  of  the  SDF  and  where  there  is  a 
significant  increase  in  the  hazard  potential  for  loss  of  life 
due  to  the  overtopping  failure. 


The  spillway  and  reservoir  for  Storage  Reservoir  No.  1  are 
capable  of  controlling  approximately  35%  of  the  PMF  without 
overtopping  the  dam.  This  spillway  and  reservoir  for  Storage 
Reservoir  No.  2  are  capable  of  controlling  less  than  10%  of  the 
PMF  without  overtopping  the  embankment. 

5.4  Summary  of  Dam  Breach  Analysis.  As  the  subject  dam  cannot 
pass  50%  of  the  PMF  (based  on  our  analyses)  it  was  necessary  to 
perform  a  breach  analysis  and  downstream  routing  of  the  flood 
wave.  This  analysis  determines  the  degree  of  increased  flooding 
due  to  dam  failure. 

The  flood  wave  was  routed  downstream  with  and  without 
embankment  failure  conditions  considered.  Detailed  printout  of 
the  downstream  flood  wave  is  included  in  Appendix  D. 

Results  of  the  dam  breach  analysis  do  not  indicate  that  the 
downstream  potential  of  the  loss  of  life  and  property  damage  is 
significantly  increased  by  the  failure  of  Storage  Reservoir  No. 

1  and/or  Storage  Reservoir  No.  2.  An  accurate  model  of  the 
downstream  flood  wave  could  not  be  developed  from  information 
obtained  in  the  Phase  1  study.  Based  of  the  location  of  the 
reservoirs  and  several  homes  located  directly  beyond  the  toe  of 
the  reservoirs  the  potential  for  loss  of  life  and  property 
damage  is  significant.  Therefore,  the  spillway  is  rated  as 
seriously  inadequate. 


Note:  Future  development  vlthln  the  watershed,  at  the  dam, 
or  downstream  may  change  the  characteristics  and  assumptions 
made  £or  this  study  and  different  results  are  likely.  Future 
development  downstream  may  also  greatly  Increase  the  potential 
for  loss  of  life  due  to  failure  of  the  structure. 
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SECTION  6 

STRUCTURAL  STABILITY 


6.1  Evaluation  of  Structural  Stability. 

a.  Visual  Observations.  No  signs  of  movement  or  erosion 
were  noted  on  the  embankment  slopes  despite  the  excessively 
steep  embankments.  A  wide  wet  area  and  seepage  area  was  noted 
near  the  toe  of  the  embankments  between  the  two  embankments. 

This  seepage  was  measured  at  4  gallons  per  minute  at  the  time  of 
the  inspection. 

Immediately  downstream  of  the  reservoir  is  an  abandoned  mine 
shaft.  It  is  unknown  whether  mining  has  occured  beneath  the 
Storage  Reservoirs  which  at  some  time  may  cause  subsidence  of 
the  embankment . 

b.  Design  and  Construction  Data.  No  stability  analyses 
are  on  record  for  this  dam.  No  data  on  the  design  or  construc¬ 
tion  is  available. 

c.  Operating  Records.  The  only  operating  records  that  are 
maintained  are  daily  reservoir  levels  on  Storage  Reservoir  No.  2. 

d.  Post  Construction  Changes.  No  post  construction 
changes  are  known. 

e.  Seismic  Stability.  The  dam  is  located  in  seismic  zone 
1.  No  seismic  stability  analyses  has  been  performed.  Normally, 
it  can  be  considered  that  if  a  dam  in  this  zone  is  stable  under 
static  loading  conditions,  it  can  be  assumed  safe  for  any 
expected  earthquake  loading. 
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SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS/REMEDIAL  MEASURES 


7 . 1  Dam  Assessment. 

a.  Safety.  The  dam  embankments  appear  to  be  in  fair 
condition.  No  movements  or  erosion  were  noted  on  the  embank¬ 
ments  during  the  inspection.  An  extensive  wet  area  and  seepage 
area  was  noted  near  the  downstream  toe  between  the  two 
reservoirs.  Seepage  was  estimated  at  4  gallons  per  minute 
exiting  from  this  area.  No  stability  analyses  have  been  con¬ 
ducted  for  these  structures  despite  the  excessively  steep 
downstream  embankment  slopes.  The  visual  observations,  review 
of  available  information,  hydrologic  and  hydraulic  calculations 
and  past  operations  and  performance  indicate  that  both  spillways 
for  Storage  Reservoirs  No.  1  and  No.  2  are  seriously 
inadequate.  The  spillways  for  Storage  Reservoirs  No.  1  and  No. 

2  are  capable  of  controlling  35%  and  10%,  respectively,  of  the 
PMF  without  overtopping  the  earth  embankment.  Storage 
Reservoirs  No.  1  and  No.  2  are  classified  as  unsafe  non-emergency. 

b.  Adequacy  of  Information.  Detailed  analyses  of  the 
structure  cannot  be  made  because  of  the  lack  of  any  design 
and  construction  data.  This  Phase  I  report  is  based  upon 
visual  observations,  review  of  available  data,  hydrologic  and 
hydraulic  calculations  and  past  operations  and  performances. 

c*  Urgency.  The  recommendations  suggested  below  should  be 
Implemented  Immediately. 

d.  Necessity  for  Further  Investigation.  In  order  to 
accomplish  some  of  the  recommendations /remedial  measures 
outlined  below,  further  investigations  will  be  required. 

7 .2  Recommendations/Remedial  Measures. 

1.  Perform  additional  studies  by  a  registered  professional 
engineer  knowledgeable  in  dam  design  for  modification  of  the 
spillway  and/or  embankment  to  increase  spillway  capacity.  This 
study  should  begin  immediately  and  remedial  modifications  begun 
immediately  after  the  study  is  complete.  Increasing  the  capa¬ 
city  of  the  spillway  exit  channels  should  also  be  considered  In 
this  study. 

2.  Tiie  fence  apparatus  located  in  Storage  Reservoir  No. 

2's  spillway  should  be  removed  or  modified. 

3.  The  wet  and  seepage  areas  should  be  monitored  on  a 
regular  basis  and  after  periods  of  heavy  precipitation  and  eval¬ 
uated  by  a  professional  engineer  knowledgeable  in  dam  design 
and  analysis. 
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4.  Some  means  of  upstream  positive  closure  of  the  drain¬ 
lines  should  he  developed  in  the  case  of  emergencies. 

5.  Exercise  and  lubricate  all  valves  on  a  regular  basis. 

6.  A  subsidence  investigation  should  be  conducted  by  the 
owner  or  his  engineer  to  determine  the  effects  of  any  past  and 
present  raining  beneath  the  reservoir. 

7.  The  trees  and  large  vegetation  on  the  embankment  and 
slopes  should  be  cleared  at  the  direction  of  a  professional 
engineer  knowledgeable  In  the  design  and  construction  of  dams. 

8.  A  safety  inspection  program  should  be  implemented  with 
inspections  at  regular  Intervals  by  qualified  personnel. 

9.  A  warning  system  should  be  developed  to  warn  downstream 
residents  of  large  spillway  discharges  or  imminent  failure  of 
the  dam. 
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VERTICAL  AND  HORIZONTAL  Both  dam  crests  are  semi-circular  in  shape. 
ALIGNMENT  OF  THE  CREST  Storage  Reservoir  No.  1  has  a  low  spot  located  to 

the  left  of  the  spillway.  Storage  Reservoir  No. 
fias  a  low  8 pot  120  feet  to  the  right  of  its 
spillway. 


STAFF  GAUGE  OR  RECORDER  I  Not  applicable 


OUTLET  WORKS 


EMERGENCY  GATE  the  inspection 


GATES  AND  OPERATION 
EQUIPMENT 


OTHER 


INFLOW  \  y  INFLOW 


APPENDIX  B 
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POST-CONSTRUCTION  SURVEYS  OF  DAM 
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STORAGE  RESERVOIR  NO.  1  AMD  NO.  2 
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Crest  of  Storage  Reservoir  No.  2  looking 
from  crest  of  Storage  Reservoir  No.  1 
Downstream  slope  of  Storage  Reservoir 
No.  1. 

Downstream  slope  of  Storage  Reservoir 
No.  1  with  Storage  Reservoir  No.  2  in 
foreground. 

Downstream  slope  of  Storage  Reservoir 
No.  1. 


Seepage  area  between  Storage  Reservoir 
No.  1  and  Storage  Reservoir  No.  2. 
Spillway  of  Storage  Reservoir  No.  2. 
Spillway  of  Storage  Reservoir  No.  1. 
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Reservoir  No.  2. 
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APPENDIX  D 

HYDROLOGY  AND  HYDRAULICS 


APPENDIX  D 

HYDROLOGY  AND  HYDRAULICS 


Methodology.  The  dam  overtopping  and  breach  analyses  were 
accomplished  using  the  systemized  computer  program  HEC-1  (Dam 
Safety  Investigation),  September,  1978,  prepared  by  the 
Hydrologic  Engineering  Center,  U.S.  Army  Corps  of  Engineers, 
Davis,  California.  A  brief  description  of  the  methodology  used 
in  the  analysis  is  presented  below. 

1.  Precipitation.  The  Probable  Maximum  Precipitation 
(PMP)  is  derived  and  determined  from  regional  charts  prepared 
from  past  rainfall  records  including  "Hydrometeorological 
Report  No.  40"  prepared  by  the  U.S.  Weather  Bureau. 

The  index  rainfall  is  reduced  from  10%  to  20%  depending  on 
watershed  size  by  utilization  of  what  is  termed  the  HOP  Brook 
adjustment  factor.  Distribution  of  the  total  rainfall  is  made 
by  the  computer  program  using  distribution  methods  developed  by 
the  Corps. 

2.  Inflow  Hydrograph.  The  hydrologic  analysis  used  in 
development  of  the  overtopping  potential  is  based  on  applying  a 
hypothetical  storm  to  a  unit  hydrograph  to  obtain  the  inflow 
hydrograph  for  reservoir  routing. 

The  unit  hydrograph  is  developed  using  the  Snyder  method.  This 
method  requires  calculation  of  several  key  parameters.  The 
following  list  gives  these  parameters  their  definition  and  how 
they  were  obtained  for  these  analysis. 


Parameter 

Definition 

Where  Obtained 

Ct 

Coefficient  representing 
variations  of  watershed 

From  Corps  of 
Engineers* 

L 

Length  of  main  stream 
channel  miles 

From  U.S.G.S. 
7.5  minute 
topgraphic 

Lea 

Length  on  main  stream 
to  centroid  of  watershed 

From  U.S.G.S. 
7.5  minute 
topographic 

Cp 

Peaking  coef  f ic i ent 

From  Corps  of 
Engineers* 

A 

Watershed  size 

From  U.S.G.S. 
7.5  minute 
topographic 

♦Developed  by  the  Corps  of  Engineers  on  a  regional  basis  for 
Pennsylvania. 
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3.  Routing.  Reservoir  routing  is  accomplished  by  using 
Modified  Plus  routing  techniques  where  the  flood  hydrograph  is 
routed  through  reservoir  storage.  Hydraulic  capacities  of  the 
outlet  works,  spillways  and  the  crest  of  the  dam  are  used  as 
outlet  controls  in  the  routing. 

The  hydraulic  capacity  of  the  outlet  works  can  either  be  calcu¬ 
lated  and  input  or  sufficient  dimensions  input  and  the  program 
will  calculate  an  elevation  discharge  relationship. 

Storage  in  the  pool  area  is  defined  by  an  area  -  elevation  rela¬ 
tionship  from  which  the  computer  calculates  storage.  Surface 
areas  are  either  planimetered  from  available  mapping  or  U.S.G.S. 
7.5  minute  series  topographic  maps  or  taken  from  reasonably 
accurate  design  data. 

4.  Dam  Overtopping.  Using  given  percentages  of  the  PMF 
the  computer  program  will  calculate  the  percentage  of  the  PMF 
which  can  be  controlled  by  the  reservoir  and  spillway  without 
the  dam  overtopping. 

5.  Dam  Breach  and  Downstream  Routing.  The  computer 
program  is  equipped  to  determine  the  increase  in  downstream 
flooding  due  to  failure  of  the  dam  caused  by  overtopping.  This 
is  accomplished  by  routing  both  the  pre-failure  peak  flow  and 
the  peak  flow  through  the  breach  (calculated  by  the  computer 
with  given  input  assumptions)  at  a  given  point  in  time  and 
determining  the  water  depth  in  the  downstream  channel.  Channel 
cross-sections  taken  from  U.S.G.S.  7.5  minute  topographic  maps 
were  used  in  the  downstream  flood  wave  routing.  Pre  and  post 
failure  water  depths  are  calculated  at  locations  where  cross- 
sections  are  input . 


HYDROLOGY  AND  HYDRAULICS  ANALYSIS 
DATA  BASE 


NAME  OF  DAM:  Storage  Reservoir  No.  1  and  No.  2 

PROBABLE  MAXIMUM  PRECIPITATION  (PMP)  -  22.2  (1.005)  -  22.3  inches 


STATION 

Station  Description 
Drainage  Area 


1 


Reservoir  No.  1  Reservoir  No.  2 


(square  miles) 

0.14 

0.07 

Cumulative  Drainage  Area 
(square  miles) 

0.14 

0.21 

Adjustment  of  PMF  for 
Drainage.  Area  (Z)d) 

117 

117 

6  hours 

12  hours 

127 

127 

24  hours 

136 

136 

48  hours 

72  hours 

143 

143 

Snyder  Hydrograph 
Parameters 

Hr‘h)2) 

13 

13 

0.50 

0.50 

Ct  <3) 

1.85 

1.85 

L  (miles)  (^).. 

Lea  (miles)  ,  , 

0.56 

0.28 

0.47 

0.19 

tp  =*  Ct(LxLca)  hrs* 

1.06 

0.90 

Spillway  Data 

Crest  Length  (ft) 

6’ 

6.4’ 

Freeboard  (ft) 

3.9' 

1.9' 

Discharge  Coefficient 

3.2 

3.2 

Exponent 

1.5 

1.5 

(^Hydrometeorological  Report  40  (Figure  1),  U.S.  Army  Corps  of 
Engineers,  1965. 

(^Hydrological  zone  defined  by  Corps  of  Engineers,  Baltimore 
District,  for  determining  Snyder's  coefficients  (Cp  ancj  ct) 

(3)Snyder's  Coefficients. 

(^L*Length  of  longest  water  course  from  outlet  to  basin  divide. 
^ca*Length  of  water  course  from  outlet  to  point  opposite  the 
centroid  of  drainage  area. 
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STORAGE  RESERVOIR  No.l 
CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS:  DA-0.14  ml2  wooded  with  steep  slopes 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY) : _ 3  ac-ft _ 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY) : _ 3  ac-ft 


ELEVATION  MAXIMUM  DESIGN  POOL:  _ Unknown 


KT.FVATTON  T(TP  DAM:  1273.9 

SPILLWAY 

a . 

CREST: 

Eleva^d  nn 

1249.6’ 

b. 

Tyne 

Rectangular 

c. 

Width 

6' 

d. 

Length 

Unknown 

e. 

Location  Spillover 

Left  abutment 

f. 

Number  and  Type  of  Gates. 

None 

OUTLET  WORKS: 

a.  Type  _ _ 

b .  Location  _ Ma-iHmiim  gertlnn 

c.  Entrance  inverts _ Unknown _ 

d.  Exit  inverts _ Unknown 

e.  Emergency  draindown  facilities  6  CIP 

HYDROMETEOROLOGICAL  GAUGES: 

a.  Type  _ Hone _ 

b.  Location _ Mona _ 

c.  Records  _ None _ 

MAXIMUM  NON-DAMAGING  DISCHARGE  :  Unknovn _ 
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STORAGE  RESERVOIR  No.  2 
CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS:  DA-0.21  at 2  wooded,  with  steep  slopes 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY)  : _ 5  ac-ft _ 


ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY): 

ELEVATION  MAXIMUM  DESIGN  POOL:  _ Unknown _ 

ELEVATION  TOP  DAM:  1251‘5 _ _ _ 

SPILLWAY  CREST: 


6  ac-ft 


a.  Elevation 

b.  Type  _ 

c.  Width  _ 

d .  Length 


1249.6 


Rectangular 

XT' - 


e.  Location  Spillover. 


"Unknown 
Lett  abutment 


f.  Number  and  Type  of  Gates 
OUTLET  WORKS: 


Hone 


Type 


6”  CIP 


b.  Location  _ 

c.  Entrance  inverts 

d.  Exit  inverts  _ 


vt  mum  gf>rflrtn_ 


Unknown 


Unknown 


e.  Emergency  draindown  facilities 
HYDROMETEOROLOGICAL  GAUGES: 


6"  CIP 


Type 


Kane.. 


b.  Location 

c.  Records  . 


Nona . 


None 


MAXIMUM  NON-DAMAGING  DISCHARGE  »  Unknown 
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APPENDIX  E 
DRAWINGS 


General  Geology 


Storage  Reservoirs  No.  1  and  No.  2  are  located  In  the 
Appalachian  Mountain  Section  of  the  Valley  and  Ridge 
Physiographic  Province.  This  area  is  characterized  by  tightly 
folded  synclines  and  anticlines.  The  bedrock  underlying  the  dam 
and  reservoir  is  the  Mississippian  aged  Mauch  Chunck  Formation. 
This  formation  contains  primarily  red  shales  and  dark,  fine¬ 
grained  sandstones.  The  bedding  is  usually  poorly  developed. 

The  irregularly  spaced  joints  form  a  blocky  or  platy  pattern,  are 
fairly  abundant  and  dip  steeply.  The  formation  is  highly 
resistant  to  weathering  and  forms  a  good  foundation  for  heavy 
structures.  Some  faulting  is  evidenced  approximately  three 
miles  east  of  the  reservoir  and  about  four  miles  south  of  the 
reservoir. 
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GEOLOGIC  MAP  OF  THE  AREA  AROUND 
STORAGE  RESERVOIRS  NOS  I  a  2 
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